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(54) TRANSITION METAL COMPOUND, CATALYST FOR OLEFIN POLYMERIZATION AND POLYMERIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound having 
excellent polymerizaltion activity for olefin, useful as a catalytic 
component for olefin polymerization, providing a polymer having 
excellent properties, comprising a specific transition metal compound 
containing an aromatic amino compound as a ligand. 
SOLUTION: This new transition metal compound is shown by formula I 
[M is a transition metal atom of the group 3-11 of the periodic table; (m) 
is 1-6; R1 to R12 are each H, a halogen, a hydrocarbon, a heterocyclic 
compound residue, an oxygen-containing group, a nitrogen-containing 
group, a sulfur- containing group, a silicon-containing group or the like; 
A is O, S, Se or N-R5; B is R9 and R10 or =(R1 1)R12 as a bond group of 
N; (n) is a number for satisfying the valence of M; X is H, a halogen, a 
hydrocarbon, an oxygen-containing group, a sulfur- containing group, a 
nitrogen-containing group or the like] and is useful as a catalytic 
component for olefin polymerization, etc. The compound is obtained by 
reacting an aromatic amino compound of formula II with a base to form a 
salt and reacting the salt with a transition metal halide. 
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-fSK*. tH5->Vl, tH?^!. xhn 

7r;H8. 75-/71, y7>/S, 75;i^7>^ 
* ; ftlXrM. yfti^rA 

a. y;^;^**, 7'J-;p^*, ^rs^S. 
x;kfrx;i^ tjpt^-^s, /UUT'xxji/g 

[0 0 2 7] ^ne©?*., y?Mk X3S>k n- 
:7°PfcMk -fy^DkMk n-y^;k -fV^k sec- 

^;k t-^;k ^^>^;k n-^+v^^i'co^ 

1-30, !fftL<IJl~20 «5fl[«tt*fctt 

»te«<07ju*;i^s ; 7i-;k -ry^jv. f7x; 

;k ^-7iZJK 7it>hUJK 7>h5-t:xJkS 
<JfO^S^6~3 0, ^L<«6~2 0ffl7'J- 

1~30, {ffSb<«l~2 0OT^;U*Sfc«TJU 
3+->S, ^Sf»6~3 0, !if$L<tt6~2O0 
7 U -^aSfc^T U -n+yl&fCtllii 1 ~ 5 

[0 0 2 8] Afnl^MtLta, tfP- 
;k tfU> ? >. tr»J5S». */U>, hU7y>/i£ 

p,<D^am^t^mnmzmmm : m.^ 1 ~ 3 0 . 0 

[0 0 2 9] R'~R 12 i:LT*$n5^MI, g 

m^w*. u>#w»t 

UTtt, ±«E«^*»;:£r*ftTt>«fcV>«ifc*i:LT 
^ Lfc fccD <h |5H«ro fcflDj&aiStf 6 ft£<, 
[0 0 3 0] ^r-f^W*«i:LT«. y-'J^S, yD+ 

*^;k>UJk S?*^;k>'J.>k h 
•M^v'JJk X^;kVU;k v J X^->UJk h 'J 
X?Mk>DJk ^7xx;U;*3\)k>U;k MJ:7xx;U 
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->u;k (^>^7Wd7iz;m -> u ju/ct 

f*«*»f6ns. £tt&©4»Ttt. *^;k>LUk ->'^ 
^jk>u;k MJ*^;k>UJk x^;kv-u;k >?x^ 
jPv-UJk HJx3Mk>'j;k s^^kvxxjkvj 
;k MJ7ic;k>UMiWil,K #fchu/^- 
jk>u;k MJx^;k>u;k hU7i^yu;k ->* 
^^;k7 xx;k> u uvi. ^k*^B^->p+ 
S'S t UTUffWtta. h u y ^;k>p*->&£7j^tf 

[0 0 3 1] ^tCisBTtBBJLfcR^R^Wcot^ 

+ySit LT(i, ;*K*v\ ih+y. n-^P/i^X 
-fy7n#+y. n-T^h^-X <V7h*k tert-:/ 
h+J'ttfia*, 7iJ-o+yIiLTH 7i/*^ 
2, 6-v7 W7i / 2, 4, 6- f- U *^)l<7 i7+-> 

'O-Z-fM, p-7nn^>y<j«, p-^^y^ 

v. ^>y-f;u^x y b^>#;i,#-;k 7xy + 
->#;ktf- jk p-^ pp 7x7 +->y3;k^x;i/f«ct**w 

[0 0 3 2] ^m^*SCD5S, 75h*ltbtil 7 
th7S H, N-y^kTirhTS K, N-/fJK>X7 
5 hVjt*^. 75 7ltUTtt, ^y^kTS/, X^ 

;uy^;kT5y, >?7i^7>yft^, <5K8i 

LIB, 7th-f3H, ^>X-f 5 H&fii. -fS/a 
<h l/Ttt, /fM3/, XfMS/, ^Pfcf;l/^5 

[0 0 3 3] -Tt7ttS05^. TJ^;k^^S<hL 

t«. y^;k^-^, x^;k^^^\ TU-JU^Si 
bx«> 71-jPft. y^;k7xx;pg=-^-, ^-7^ 

> % /-r;i/^, y^;k^^-yj;k^x;k 7xx;u5f** 
ju^-^t'Tjt. 7.ju^>xy;^StLT«, 
>^?y?-;k xji/*>i!ifjk xm>|7i^m 

t*^*, 7M>75KIi:bm 7irMW>7 
3 h\ N-^fMM>7 5 K, N-^^;kp- Mk£> 

[0 0 3 4] As&», RSRJSFP. ■i^m.^tdiiMVy 



(8) 
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xXtMUS, ftlXrM- 75 h'S, 7 5./ 
>T5KS. ->7VS, -hoa$fc«tFn^->ST 
[0 0 3 5] A**. BBtSlR^. •<t'Jffifctttl/> 

*?Mk x-?;k n-^PtMk -rv^otrjk n-y^ 

Jk -YV^Jk sec-^Jk tert-^Jk 
^;k n-^->J|/fj;t*©^M^*U~3 0, 5fiL 
< « 1 ~ 2 0 ;tte#l&#©7Jk*;Pg ; 

D:/otf;k ->^p^;k ->^p^>^;k ->^p/\ 
*->;k T?-?>?-)lti.£<D&kmmirm*3~~3 0, 
il<H3~2 0 ©SUKeSfngHfcTkifiS ; 7 xxjk i 
>S^k ^-7^;k t'7xx»j;k h^x-UMt* 
©^jB^&#6~3 0, 5ftKtt6~2 0©7'J- 
'JUS ; *5ctZ>\ ^tl^cDSlC^MTSc^ 1-30, 

o©7;Mr^S£fc«7;kP*>'*. K 

sSifH^t 1 ~ 3 0 . »SL<«1~2 0CDAPy>fk 

y;k*;u», ^s^ic^*6~3 0. »*t<«6~2 

0OTU-;i/SSfc«TU-P^rvS, AD^k ->T 
xhP«. fc KP*->S&£*©S#IS#f£<DtC« 

[0 0 3 6] A**, &3?ifB\ -T^IgH^fcte 

UJUStbTtt, *3Mk>u;k s^?Mk>iUk hu 

^^;WvU>»k X^;k>U;k ylfJl/yUJP, hUX 
3Mk>U;k y?!^^^^ 1 ]^ HU7i^y 
UJk y^fJI/7iZJl/yiJJk v^fMk-t-^^Mkv- 

u;k i>^)V k>^7Mp7iz;w ->u;k&£* 
a^tfens. l<«. hu^^->u;k h 
Uif;i.7i^k :/7xx;i/^;k>u;k -fV7i 
x;k>u;k >?^^Ji/7xx;i/->ujk >?^^Jkt-y 
^k> >J ;k v^^MK^ >^ 7MD7 xx;p) -> ij ;k 

[0 0 3 7] R^R 12 ^ Z.tL?><D?-£><D2m&>-kC0 

f&J&LT^TfcJ;< (R 1 iR 9 SfcttR 1 <hR l0 ^i^ 

[0 0 3 8] %.fz. m75i2W±0«-&C«, — S>©B2<S 
T tC^SnSR^R 12 ©^© 1{@©X<*:> fd2<^>BS<ifc 
T tC-^g; n§ R !~R 12 © 5 •£© 1 <1©S£/Wig^£tl 
T^T^fci^o R 9 IU±, R l0 l^±. R n |SI±Sfc« 

R l2 m±&m& z nzmsit, ^©^-&©i^3<@i^ 

±oETTM$^5 fcodWi L n„ £■=>»;:, r 1 ^ 
±, R 2 |s3±, R 3 I^±, R 4 1r1±, R s m±. R 6 H±. 
R 7 |S|±. R 8 I^±, R 9 |sl±. R 10 |S|±. R n l^±. R 



[0039] x«. *mm^ /\P^*>^> ISMb** 
s> ^^w*, -r^^r*. g^ws. 

A-^#«. SfelJ7>XMlSit. ntt, M©ti5fSc£ 
mtz-T&T'&K). *#:WfCttO~5. $?£L<ttl~ 
4. iO!ifiL<ai~3©StTW. &*5> n^2 
W±©«^fCti, ^©XttSVMcR-T&oTfc, S 

[0 0 4 0] uuT, AP^MTtLTfi. 7-y^> 

■=>ns. ^^;k x^;k :7*pe;k ^ 

;k ^->;k *2^;k /x;k K5*->;k t<p-> 

;k y;k^^x;k 7y7>fj^i-©KigW3 
~3 0<D^yu7)V^-)im ; bfx;k 7n^;k 
W\5-t-)lts.E<DT)V5-—)l& ; ^>> f ;k 7x-* 

x^Jk 7xx;k^Ptf;^i*©7U-;kr;^;« ; 

7xx;k hU^k y/fJl/7i^;k MJ^f^7i 

x;k if;P7i^k 7n tf jp^xx;k t'T-xx 

^-^^Jk ^^;k-^-7^;k T>hu;k 7it> 
h u £©7 u -;k*^t if *^if t>nz>i)K z.nt>\z 
PE^$n^fe©T«^vi. ^ne.©^t***{c 
a. /Npy'Wb^l:*^. A#wt«M^KT^ci~2 
o©R-ft*^S©^< tt>— ^>©7)c^v\p^>jrfi 

2 0©t>©#W3; LVi„ 

[0 0 4 1] ^PSiWb^#)S*iLT«, WfBR 1 
~ R 1 2 T^ Ufc fc© £ ^© ©*^tf <=> tl-5o 
[0 0 4 2] SiMStLTd HflER^R 12 ^ 

^Lfcfe©<hiRiii©t>©*^fen> tp 

^t*©7;pP->*a ; 7i/+y, ^fj|/7x/+k 
is*9-)iyx.y*~>, j-y h+->^£*©7U— P+-> 
» ; 7irjW h+->, 7xx;Pxh+v7ii*©7U- 
Jk7;kP+->» ; 7±h*>>m ; #Jk#x;k«&,i:;5^ 

[0 0 4 3] -f^^*«<i:LT«. MbBR'-R 12 !? 

^Lfefe©ip«©fe©^ife,n. a#wt'«, ^ 

^7.;k7*^— h. h'J7;k^-P^^>7.;P7*^— 
7i^X^7t^-K ^>y^X^7t^- 

h, p-h;px>x;P7*^— h, HU^f 1 ;k^>-tf>x 

Jk7*^— hU< V^Jk^>-tf>X;k7*^— 
h, p-^P^^O-bf^X^^*^— K ^O^yjU^ta 
s<>-t£>y.))/y**—b£i.E(Dy.)\<y**—b&; 

)l7.)Vy 4 7x^MJP7^*-h, ^>vJU 

)^>-if>X)iy^^—h. ^>^7;p^-p^>if>x 



(9) 



# 
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2n-s>t>cDT«&i^o 

[0 0 4 4] ^tfiiLT*#Wl:«. BiisBR 1 - 

[0 0 4 5] *^*#^rastbTjMC«Ktt. br 

HJ HU;^7.7^ ^ftifCDMJTU — )V*7>7<< > 
S;^fMX77-f h, lfMX7 7-fK 7i^ 
M7>7 7^ hSi*ffl*X7 7^ (*77^ h* 

[0 0 4 6] ^i^^tLTJMfcWKte, MsER 1 
~R ,2 T^Lfc ; fo©<i:^©fe©75^f?,n, JWfcW 
7x.—)Vis*))V, y7i-;i/yU;k h'jy^JP 
->U;k hUx^y'JJk h'jynfcf^->U;k MJ 

7i^y'J;k huhu;i/->u;k hu^-7^;p->u 
£©Rfls**««S' u ; h u * ^;u-> u ;px- 



[0 0 4 7] ^Jl/V-^A^WStLT^Wf'^, i& 
I3 R 1 ~ R 1 2 T L t> CD £ |3J «R © *> CD j^tf 6 *l , 

[0 0 4 8] XXMltLTH MfBR l ~R 12 "C^J 
fLfcfc©£R«CDt>CD##tf ■=>*!.» J; 9 jyfcWK:tt> 

[0 0 4 9] ADy>ttSibt*#Mi:H, P 
F 6 . BF 4 ^i*c07-y^#W», C10 4 . SbClg&i* 

[0 0 5 0] 7^S^'7AtWltLT*#«l:H A 

ir 4 (r«*^> e&S£*rbTt>j;(A7 

[0 0 5 1] «c*j, n*»2£Ui«D»^tt. XT^StlS 
«R©aS^^K|p|— T*>SfcoTV>Tt>j;<, £7cX 

[0052] stria— fissc ( i ) ■vnk2nz>m&&mit& 

'-R 12 ©^®!!®^, fl&CDgEGHPK^tl-SR 1 



5£ (I-a) if. M, A, r'-R 12 . Xtt. ^tl^timfS. 
-HRS (I) CD^^bT&D. A' teAtR-Tfc 

^*-R 5 '^#-r-s>^g^^-r 0 

B'(iBtl^-Tt ) S6;oWTt)J:<, NCD^St 
LT, -R 9 '*3J:^-R 10 \ Sfctt=C(R n, )R 12, 
R 1 '~R 12 '(;ma^nR 1 ~R 12 <h|5]b"T:S> 

[0 0 5 3] R 1 '~R 12 '«, SUCH— TfeSftoT 



~ r 1 2 cd 5 ^cd i ffl©S t «««SsnTV»*ft:'&«tt» 
fc£*.tfTK-HR5t (I-a) T«£*l-&ft-&#re&5„ 
Mbl 0] 




( I-a) 



tt R 1 ~ R 1 2 $ nfc t> CD £ Rfil ©f(^ £ ft «X * 
ft. R 1, ~R 12 'CD^*,CD2fa^±CDS, £?£L<« 

*>«k^ <±ffiSC (I-a) cD«-&tt, R''i:R 9 'ifctt 
R 1 ' ctR^'T&^^bT^SS^fiK-r^fcCDttl^ 

<) . 

[0 0 5 4] YfcL R I ~R 12 ^6S«n^'>^< tt) 
l^iCDSi, R 1, ~R 12 'A»6atfn*^«C< 1 




(10) 



(;:$?$ L<«4«JU:1 0ffl«TT«WESn&*i6**' 
[0 0 5 5] YTS^tlS^Stbtll &fii, -f* 

mm, u>, $--f*. ti/>, xx, 

fc£©>l»ja»SW*HS*l>ft< fcfe 1 a©7E5R*^tr**» 
*tf&*U *#Wttt-0-. -S-, -Se-/ii'ffl 
*^y>gfMl;-NH-, -N(CH 3 ) 2 -, - 
PH-, - P ( C H 3 ) 2 - ft £*©gJii tt 'J >M^* 
S; -CH 2 -, -CH 2 -CH 2 - -C(CH 3 ) 2 -6 
£®R*Hflbl« 1-20 ©RfbJcJMS ; ^>-fc? >. 
7*k>, 7>h7t>^tWEfW6~2 00 

2 0 CD^T-dlltafcdttAS ; - S i H 2 -. -S i (C 
H^-ftfO^r-fiffMi, -SnH r , -Sn 
(CH^-^t'OXXUfMll-BH-, -B(C 
H 3 )-, -BF-ai-0*^$gfMISi:, £ftte 

[0 0 5 6] KTIC. ANEHRjS ( I ) TSSnSM 

ff§3~l l«©IMSIft*0> JWWHtl/CttX 
-fyh'J9A, 7>^/-fK- 3^>, v 
*3-^A. A7^W. A'^i^A. 
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;k *DA, t'J 9 V>#>, U 

Jk A^v^Aftt'TakD. ^L<(JX*>y-)A, 
5>^7-f h\ >?;k^-£A, A7-^A, A 

A, Xy^rJk A5 v^Aftt'Tfe 9. iOffJK 
tt, vWn^tfA, l\7-t>K. A'fyOA, 

^>^;k DS?£Aft£T* 
^iCffSL^te^X 3W3=">A, A7Z9A 

[0 0 5 7] Xtt, Ck Br^OAn^X t>L<« 

©TWOfcV*. £ft, X*«MR»«*^tt. CttSttHi; 

[0 0 5 8] ntt^MM©ffiSc»c:cfc0^^n^>. «A 

2ffi^ST?«n = 0, 3|fi&JRTttn=l, 
ttn = 2, 5flB&JRT«n = 3fCft-5. &JS#T i (IV) 
©«£tt. n = 2<hftD, Zr (IV) ©«-&«, n = 2i 
ftD, H f (IV) ©»&tt, n = 2tft5. *ft 4 {b^*» 
©^4", Mefi^^;US, Ettex^PX, iPrlJ 
i-yPk!;US, t Butttert-^^a. Ph«7i^ 

[0 0 5 9] 
[ftlll 



[0 0 6 1] 
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CMXn 




[0 0 6 6 

Mb l 8 ] 



tBu 



*sc (io Tajnsft^tsi.. 




MXn 



< ID 



.^SiMe 3 



^tr. ) 

[0 0 6 7] 5$ (II) Mteja3#3*^Sg3~l 

L, $f£L<«3~ 1 0& (3^{Ctt7>^/1- 

cfctf8~l O&O&JSSISTT&rh #fc»*L<«4Sl 
Sfc«5^0^SHTT*^o ft#:WtC«. 3£ (I) T 



(18) 
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[0 0 6 8] mlt 1~6. $?£U<«1~4, 2Z\Z 
$f£L<«l~2©S&£^-r„ Ate, iSS^-R 5 ^ 

^iiLT. -R 5 *3cttX-R 6 , ££«=C(R 7 )R 8 £ 
W-T^^S^^L. B«, NO^StLT-R 9 

[0 0 6 9] R^R 9 ^ m^zm— TfcS&oTV^T 

n£<i:d*as, ns&^r«. ^m^ws, *om^ 

HfttfjKtt. (Hfii!©5£ (I) OR'~R 12 i:||«OSiJ 

[0 0 7 0] R 5 . R 6 :fcJ;tfR 9 ©?-feik&< <h 

fcHBtf. 7Jk*S, ->'J;US. 75 KSO^fh^T 
$>%>i)\ A^=C(R 7 )R 8 Tfe^^i^»^ 
LV>. #fC, R 5 , R 6 i5=kU:R 9 ©3^4>&< ifc lf@ 
dUMSTfeS*, *fcfi, A#=C(R 7 )R 8 T*£> 

[0 0 7 1] Xtt. mM©5£ (I) tlSUiWfc©^ 

T&oT*>S&oT^T ; &J:<:, SfcXT^Sft-Sifig: 

[0 0 7 2] «HE— «5t (II) T*J*n*a»&SWfc£- 
HjKfcHT. mrt»2T*D. —3©BH^»C#in-5R 



W)2tiO^ (I-a) ©*££H*fc*ifi©fe©*fllS'r* 
[0 0 7 3] UTiz, ±ga-J&i£ (II) TgStlSSi 

X#>v9A, -fyhU^A, 7>^y-f H, 
v?;kn-^A. A7^^A, /**-S>5rA. -T^. ^> 
^;k i?PA, tU^r>, ?>{fZ.'r>. v>#>, 
l/-^A, ;^-«i7A. ^Wh, p>^A. n-y 
^;k /^v^AfcfT&D, $T£L<«*#>:^ 
A, 7>^7-f K. 3^>> A7-^7 
A, A^v^A, —*Zf, ?>5>)V. a/VUb. P 

A, ^TX. ^>^;k P^^A^ct'-C 
AT*^>o 

[0 0 7 4] Xte, Ck B rf ©ADy>. fcL<« 

/^^©T^+^ssr^-r^ ^n^fc^$n^t> 

[0 0 7 5] 
Hfcl 9] 



(19) 
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( HI) 



[0077] it (in) Mitmmm&i&3~-i im 
<Dm&&mm^ <3*s»;:tt5>*/-f k testis) £ 




<&mW-l 1-199592 



i5ct^8~i OKC^iSftabD. <Nffcjf?£L<«4 
ilSSfcttSSflD&JRIS^T?**. it (I) 

[0 0 7 8] mil 1-3, }ftL<Hl~2ffliS5; 

^-r. a'«. M*^. -f*9Bf, -tuyffi?. &fz 

[0 0 7 9] R ! ~R 9 «, SlXcR— TfeSftoTUT 

t>«t<, *mm^ Aoy>gf, 

m&it&vomm, mm^m&. &m$mm. ntvm&m 

0!)2flet±««av»Ka*SUTlR*»J«LT^>Tt)«kV». 

[0 0 8 0] R 5 $5£ZfR 9 <Do%'J>fc< LlblM 

t*Wib^. Wc, R 5 *5cfc^R 9 ©5^^<i: : bl 

(i) tra«© n#2£ut©*£- 

[0 0 8 1] WK— fiSiC (III) T?*3tt*»»£JiWt 



1 ~ r 9 © 5 *» © i <@©* t nx n ste-m^a, 

ifflJBCjS (I-a) <0«^tra««:©«lit©'bO*«|5R-r 
[0 0 8 2] JWT(C. ±!B-fl£5£ (III) TSlSftSil 

««^3~1 liOl^SITT*D. AftWtLT 

>. >*;io-£A, /\y-^A, W-Wh.. —*zf, 

>, ft, jp^-^a. ha*;^, Di^A, 

^A, 7>^/-f K, ^^>. v^Unn^A. A7Z>? 
A. A^v^A, ^>^JK ft. a/WK n 

A, n^-^, *>*;k ft; 3AJ1/H, Dv"7Ate£*T 
AT&&„ 

[0 0 8 3] Xtt, CI, BrfOAnyx &L<te 

[0 0 8 4] 
[ft2 1] 
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( IV) 
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£*T. ) 

[0 0 8 8] 5* (IV) tf, M«J^««^ 3 ~ 1 1 ISO 

u #£L<ra:3~i 0& o^^ta^^^y-f h*t>^ 

StlS) ©^ISTTf*?). J:D#3:b<tt3~5»5* 
ctyt.8-1 Oi^©^«S^T*0. #tr<fiFSL<«8~ 
1 0^©^SH?TS>§o JWfcWfctt. 5£ (I) TSL 

[0 0 8 9] m«, 1 ~ 3 , L <te 1 ~ 2 

±]/>M^ *fctt, ^Sttt. -R 5 i5J;tf 
-R 6 , St«=C (R 7 ) R 8 $tt5gilf 5*1. 
B«, NO^StbT, -R 9 feJ;y:-R 10 , £tz\Z 
= C(R n )R l2 ^r. 
[0 0 9 0] R^R 12 ^ S^Cffi— Tfcg&oTH 

*r*, u tr^m^m^ ?)v 

V>„ JUfcWKtt. WiZBOS (I) OR^R^tHfil© 
[0 0 9 1] Sfc, R 5 , R 6 , R 9 *5J;tfR 10 ©3-£'> 

tifr-c$>z>ft\ a&svHa. A*s=c(R 7 )R 8 T$2.d\ 

*fctt, B^=C(R u )R 12 T$.^)C:tdWSb^o # 
fc, R 5 , R 6 , R 9 *5j:^R 10 W3t^< £*> lttfi* 
X)I/*IT»5^ **V»H:, A#=C(R 7 )R 8 T&2> 

[0092] x«, ±j2fi©iE: (i) tra#©t>©** 



[0 0 9 3] WI2-^ (IV) TSl^naaBteJPMfc^ 
4&fc#V>T. m;&*2T&?K — t3©gafi?fr#*nSR 

~ r 1 2 cd o *, v> imngs t tm&z nt t^-s^wa, 
mmoiS. (i-a) <Dm&iimmtz<DMm<D<b<D&m7i<-r 

[0 0 9 4] STfiZ, ±m-®>l& (IV) T3t£n£jg& 

#>v^A, -fyh^A. 5>^y-fK. T^>. 5? 

;io->j7A, ;\7-<yj±. A'ty^A, — 

;k ^DA. ^>^Xf/, V>#>, ^ 

:^A, ft, ;pt-<>a, a/WK d-^a, z-y^r 
Jk /t5S*>Afc£T*D. #SL<fctX#>2^A. 
7>*/-f 3^>, v^kti-tfA, ;\y~<y&, a* 
-r^A. -^:t\ *>*)V* ft, a/WK ns?^ 
A, ->y^r;i/, A^v^Aftt'TcoD, J;D$?£L< 
fi, v^lOCZ^A, A7Z^A, /ttv^A, 

^>^;k ft, Dy'JA, -y^r 

;k /^x^A&ftifeD, #(r»$b<(m a/vy 

K Dy'JA, ny^rjk A^v^ATc&So 
[0 0 9 5] Xfct, Ck Br§®Aay>, t>L<« 

[0 0 9 6] 
Mb2 5] 
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CO 0 9 9] £)U©«fc-5fc»SteJ»ft£4& (A) tt, 1 

±e»£&*fl:-&#> (a) im-<DW»&Mfo&<b. 

[0 10 0] flftg)»BteJBft;^tft 




±aHjBs^Rfl:'&* (a) im(Dm&&mfc&%>)tL 

[0 10 1] (a-1) TE*T«Sn*jMMfeJil-f 3 Kfc 
: 

[flS2 8] 
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R 21 
I 

[0 10 2] R 21 ~R 24 «. SWCR— Tt>ilft^TV> 
T"bJ:WSWRl~5 0©|pMfe**«. K*»l-5 0 
©/ n d y MbfiMfc#*». gHb*iiifi& -> >J j«* & tt 
gift. K*. «J>. -r*">4sJ:tfy-f*A»6atfn*^ 
Jte < 1 *> l »z>7E**^tmi^T«*£n;fcR<bfc* 

R 21 ~R 24 T*^n.5««. unso-s^© 
2fij^±, »*L<»ap»"r*afcwsv»c*»UTiii* 

[0103] xtt. /kjubfp, Any>nf, 

& 1 - 2 o ©BMfc#jRa£. Ktlft l~2 0OADy 

><b»<t**ai, Kissers, -f^^^rwa, y-f^ 

#S$*:«giil^rS£^U q«. 0~4©8|&T;g> 

Well— T*oTfell^:oTV>Tt>«tV>. 

[0 10 4] (a-2) TESCT*Stl**^feJR75 hMfc 
£#J : 

Mt2 9] 



((E m )A) n ^ N ;MXp 



j£«t>, Mtt, ^Jfl*Sg3~6&©S&&Jgi!C^£^U 

[0 10 5] R' £J;tfR" tt. -C&S&o 
TI^T K*» 1 ~ 5 0 ©J&Mbjc* 

fi&->'j;US, S&tt. £if§, Hlg, 'J>. ©5^*3 J: tX 

y-r * j&» saans^fc < <t *> i «©7c?it£*"rsfi& 

[0 10 6] Att, J138«I§1 3-1 6^<OKT*^ 

u jw*WKia, sig, y<*, 

ft, K*Sfctt^r-f*T*-&^t***fSb^». mtt. 0 
~ 2 ©figcT-& 0 . n«, l-SOfi^Tfe-S. n*«2 

[0 10 7] E«, #5fS, ADy>, g 



< tfe iacD7c*swrs««asT?**. m*«2©« 

2<@©Ett, T&gft-3TV>TfcJ;<, 

[0108] xtt. /\Dy>js?. m.mw.^ 

m&l - 2 0 ©Rft*9?tS. KSliJR^ »*< 1-20CA 

□y>fl;R<fc**is. < y-f 

SMr#«*fcH3S««*ai««L, Ptt- 0~4©g?& 

xttAay>iT, itt*M?ft#< i~20 ©«{b*** 

[0 10 9] (a-3) TIHSCT^^n^S^Sv^xy 
+Mk^ : 
[ft3 0] 

B v ✓ M X n 

Na* )-0' 

U l&<fctfmtt^n^n0i;£tel©girc*&9, A 

*j;a«A' «^m®^fci~5 oosMt***. &k&m 

f&l~5 0fflADt>ltKtt^ *fctt, S?3^. Bit 

fcttRarams i~5o o/NDy><kKtoK*as7?* 

t>, A<h A' TfeSAcT^Tfei^. 
[0 110] B«» ^M^iC 0 - 5 0 CD£Ht*lit*, 
E^K^St 1 - 5 0 ©A P y >< t&fc***, R 1 R 2 Z 

T*^n«.a. mm%.rz\zmm-c&K), :ct, r 1 * 

=ttf R 2 tt&55tJl^lSc 1-20 ©RflakJH*SJ:fcfcM>fc 

< £ t> 1 <@©^y nfC^ ^ORSlfB^Uc 1 - 2 0 ©^ 

[0 111] n«. M(i!)fl»*»fctSfcT?*5. Xtt, 
*Mf, /\Py>If, 1-20 ©^b* 

sits, mmwH L $a~2o<D/\uy>itm<t#.mm. m 

[0 112] (a-4) Tfe^T^£*l&'>&<£:fcl<H© 

Ut3 1] 

/ \ 

X sO/ MY c 

\ ( R )« (R)./b 
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L, X©5^©'>ft<£fclofa^fm^©7CfiiT& 
[0 113] R«, Sl^tCl^— TfcS&^T^TfcJ:^ 

*mm. K<b**a«»->u;paE. stag*. KS. 

att. 0£fc«lT&9, btt, 1~4©SRT£9, 
b#2£U:©«£. & [((R)a) 5 -X 5 ] SttH-Tfe 

[0114] eta. M<ofiB»*«fc-r»T»-&. y«, 

zkSSMT. Any>Bf. IftfcliC^R l ~ 2 0 ©SMt* 
1 1~20 ©;\ny 

a^To c^2JK±cD*^ta, Y-e^snsitR©* 

n*1S«COS{aSVMC^-&LTig«:?g<j!tLT*)«k^. 
[0 115] (a-5) RB(Pz) 3 MXnTS$ni>I 

te&mt&m a* , Mttwjw** 3-11 

fls****fcttK*s^» i~2o ©Aoy >{b«fb* 
*s&j*u p z«tr^v^f^£*fcfa«g!fcr^./-r;p 

[0 116] ntt, MO«»*«fc-r»T*S. Xtt, 
jfcSSKi*. /\ny>If, iRSHS^ 1 ~ 2 0 oSMb* 

S£^U n*?2^±©«-&«, XT^2n31gR©X 
fasi^lcl^— -efcS&oT^T&J;^ &-2>maswc 

[0 117] (a-6) TfBST^Sn-SS^^JSfb^ : 
Mfc3 2] 

R 23 R 24 
R 21 . \< R 25 

T X /' 6 

N R 28 

6)^©7C^T*-S. R 21 ~R 28 «, SMtl^— 
R^R 1-20 ©fiMfc#*3S. ^UTR 1—20 ©A 

Dy>fciiMt*««, RUt^frs, -f^^s-au^a 



[0 118] (a-7) TIBSCT^^n^it^tVIII^© 
Ut3 3] 

R 33 / *N— R 34 

^jefj, R31~ R 34 tt swell— Tfc&fcoTWT&J: 
^Tkmrn?, Any>Rf, «*BFFRi~2 0©lSMfc 
**aS3:fcW:«*lB : PR 1-2 0©/\ny>ft;£Hb*i?i 

[0 119] (a-8) TESCT**n*»»&JIMb^«| : 
[fb3 4] 




U mta. 0~3©gRT&0, nte. 0££«1©& 
ICTSO. ptt. 1-3 ©SRT& 9 « q«. M©«R 

[0 12 0] R 41 ~R 48 «, S^ICR-TfeS^-^T^ 
TfciVi**^, ADy>Bf. Ktll^l~2 0 
ISili/l^R 1-20 ©a ny >ftKMbJc 

[0121] xtt, *mw^ /\nr>m^ gtmrn? 

tl~2 0©Kft^I. KiEfi:l~2 0©ADy 
#*£fc«Sii?^rS£^U q/5*2£LL©*-&». X 

[0 12 2] Y«, #7— ^>t?>S£^irr-5>«T 

14. 1 5 * fcia 1 6 «s©tc* 

[0 12 3] (a-9) M&to-ti&JHDisirui^&x. 
(a-10) ^i^v^A. /\aV>&&m&ft± 
[0 12 4] &lc, (B) &LftV>&tt£iW\Z-Z>^X®m 

(B-i) mm&mtmi 

*»IITfflt»6*li(8-l)t«A(Mfcft«tbT. 
Wfcf4TE©J: -S&fflM*** 1 . 2 jjfcfcJctflg 1 2 . 

[0 12 5] (B-la) HKiC R^A 1 (OR b ) n H p X q 



t>cfct^5itf^3fc$*l~ 1 5, #$b<ttl-~4©Rfl; 
7k?fiS£^U X(i/\ny>I^SL, mte0<m^ 
3. n«0^n<3. p«0^p<3, q«0^q<3 
©l&T&D. ^tJm+n + p + q = 3Tcb-S. ) 

nswiS&TJUsx^Affr&f!;,, 

[0 12 6] (B-lb) — flgsS M 2 A 1 R a 4 
(5Sf». M 2 «Li, NaSfcliK^l, R a «K^lH 
1-15, Jf £ b < tt 1 ~ 4 ©^k7K^»^* 
To ) TSSflS 1 »4llt7;i'5-'>/»tC«7^ 

Mm. 

(B-lc) — «SC R a R b M 3 

(^4>, R a i5cfctfR b «, SWCffl— T?*>»fcoTV>T 
fcit«$)SfWl~l 5, »£L<«l~4©Rfb 
**S£jRU M 3 !iMg, ZnJfcttCdT^. ) 

i?s$n^)2^ife«i 2m&M<D&7j\,*jwGsm. 

[0 12 7] i»B0DCB-la)K«-rsW«7;P5-9A'fb 

R a m A 1 (OR b ) 3 _ m 
(5S4 1 , R a i5«fctfR b tt, SV»£H— -efeSfcoTWr 
*> J:(r«KMC?IM( 1-15, L < te 1 - 4 ©fSMt 
*****U mtt, ffSKIJl. 5 ^m:£ 3 

) TSsn&w^TUi^x^Aft^, 

R a m A 1 X 3 _ m 
(SC«f . R a tt^^M^7&i 1-15. fffKlil- 

#£L<ttO<m<3T&£o ) T*^n^>#a7;P5 

[0 12 8] R a m A 1 H 3 _ m . 

4«t*il^l, m«Sf£L<B2^m<3T* 

R a m A 1 (OR b ) n X q 
(SS^ R a 4S«fctKR b tt, S^tCl^— T&gfcoT^T 
fc«fclr»«SMC ; Hfc&«l~l 5, jf*I/<ttl-4©Kft 

3, ntt0£n<3, QttO£q<3®ftT&0. flO 
m+n + q = 3m ) TSSn^flTJR-^A 

[0 12 9] (B-laJtcM-r^WHT^S^^A^^t 
LT, iOA^WtCtt. FU^^T^SX-y-A, FU 
X3\>U7;l/5x<^A, h'Jn-^^T^S— ^A, h U 
l/Pt^TUl/Sx^A, h'J'Of^Sr.^A, F 
U s\*i/)l<7)U5. - r>A, F U T^fMUTJPS 
F U TyJmRr'JA^ £*© F 'J n-7 )V*)V7 )\> 5 — 
■7A ; MJ-fVT'Ptf^mi'S^A, F'MV^JU 
7;P5X>7A. FUsec-T/^TMUSxryA, b Uteri 
-^)V7)IS.=.^A. hU2-;*?MU:7*? 1 ;Kr;P5X'7 
A, hU3-^^;l/^;l/TJP5^^A, MJ2-*3=-;l^ 



(30) ' , #M¥l 1-199592 

A. F'^-^JU^^TJUSX^A, hU2-*^J|, 

>7A, h U 2-lf;K+->Jl'7JRr'5A^;i:'0 h U # 

[0 130] FUS'^O'v+^l/TVI/'xtfA, hU-> 
^ □t^5 1 Jl'7;P5r'>Afti , ffl F U U7)V*)V7 
;i/S--7A; FU7xXJl/7JU5X<}A, FUFUJU7 
;|/5X^Aft^FU7U-;P7;|/Sx£A ; y-fyT" 
^TJl/SXtfA/vf F^-f F, VT/^T^SX 
-?A/vf F^-f F&t'WvTJl'^T^X^A/W F 
7-f F; (i-C 4 H 9 ) x Al y (C 5 H 10 ) z «t«K x. y, 
zttiE<D»T&0, z^2xT&So ) &<h*T3t£n<5 
h U-f V :/Ux;U7\H/5x£Aft£© F 'J 7;l^xj|,7 
;U5-^A ; 

[0 13 1] -Y V^JUTJl^x^A* F*->F\ -fV 

T/^ui/TJUsx-y-AxF^v-F. -f v^^t;ps=^ 
A-r v ^dtP+-> h*^<JfoT;p+;i/7;i'5— ^A7;pa 

*->F ; v^-^TJPSx^A* F*->F\ i?X.?-)V7 
Jl/5X^AXF*->F, y^7;k*-^A7"h=1r-> 

T^5X^A-feX^Xh^->h\ ^7;RZ>5At 
X+^h+->K^c<i:©7;^;UTJP = X'i;A-feX^7';P 
P*->F ; 

[0 13 2] R a 2 . 5 A 1 (OR b ) 0-5 /ii*T«^W¥^ 
SX-7A ; vXf-^7^Sr:0A7iy^->h', >>x^ 

x>> a (2, 6-i?-t-^;w-4-^^;P7 i/+v 

F) , i^TJR-^AfX (2, 6-v-t-^;P-4-^ 

f^7i/+->F) . >?-rv^;P7;i/5x^A (2,6- 

;U5x-i7At*X (2,6-v 5 -t-7 r ^U-4-^^>'x/+5> 
F) fti^yTf *JP7f5 r 7i*7 U - D* -> K ; v> 
^f^7^$-7A^P'J F> y'xff7JR-9Ai' 
P'JF, y7"fJl/7JRz7A^nU F\ -J^)V7)V 
S^A7"DS F, SM" 77"fJP7;RZ7A?DiJ F 
ft<h*©> ! 7;M^7;i'3x<^AA5'f F ; Xrf-)V7)V^. 
^At^niJH, y^T^Sx^A-trX^r^D 
U f, x^;i/y^$x<i7A-trx*:7*DS Fte<t*©7;i'* 

JI^USX^A-feX+A^'f F ; I^7JR^7Ay 
jrnUF, 7"Ptf;U7JU3x^Av^PU K. 
f Sz7Ay7oS h7if07)l'+JI'7)^Z">A^A 
5>-f F^<i:©ai5»W^Any>^^nfc7;U^;P7';i'5 
-9A ; 

[0 13 3] yl^^S^^At FU F, 'JZf^)V 
7J^r7At F'J F^<i:CD>?T;U^;PT;U5X^At 
F'J F ; x^;U7';i' = x^Av : t FU F, ?u\f:)V7)l 
5^9Ayt FU F^<i:©7';U+;U7;i'5X'7A> ? t F 
U F i' ^C9ft&©aC^W fttc7)V*)l7 )l S 
r9A ; ifMJRr7Alh+y^QU H, 
TJU5x-7Ay h + v-i'PU F. If^7JR-7Al 
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[0134] &fz(K-ia)izMm-r%it&v>) : bmm-rz>z 
znz. z\<D&oMt-&%otVT, m#mzu, (C 2 H 

5 ) 2 A 1 N(C 2 H 5 )A 1 (C 2 H 5 ) 2 &<h*7Wf £>*1&„ 

[0 13 5] Mffl(B-lbH;iJgt-&ft£^<hLTte. L i 
A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 ^:t*^tf ZtL 

[0136] %rc*<DMiz : b, (B-nmm&mfc&mt 

h\ ^^Pv^v-^A^niJ K, x^v^v^A 

*y"y-A7PSb\ ^Ptf^V^^^A^PU h\ Zf 

H. i^^^T^J'JA. ^X^;i/V^->^A, S> 
^ -> £ A . T^PX^V :7*^ -> ■> Aft 

[0 13 7] Sfca-&^rtT±BSW«ITJW5X^A{k-& 

Xb7;u 5 x ? a t 7;mp ju v if* -> £ a t ©ffl^itfc 

(B-i) W«*«fl;-&«i©Jtt*»Ttt. x^Aft 

±12© J; 5 fc (B-l) WttteSWfc^fctt. 1 »*T^ Ac 

[0 13 8] (B-2) lrl7)kS~OA^'>ft^l 
#fgBJTffl^ <E>fl3 (B-2) Wt87;i^ ^-^At+yft^ 

!«p5l¥2-7 8 6 8 7^*g(C0<J^£nT^3J:3fc^ 

[0139] «e*&*i©7;i'3y TzLtlmt 
(i) »»**^fir-r*Yb^»*fcf*igii****-r* 
ftss i -t u r> i±immtz£<»mcimmmmmz, v 

U7;l^l/7)U3xtfAft^*«7;PSx£Aft^ 

saambT. ©»*sfc«>^s*t*«7;u3x^Affc: 

[0 14 0] (2) ^>-t?>, h;i/X>, X^JUX— T" 
;K fh7th'D77>af©«#tT*, h'J7)W 
7;W3xSAft£©#«7;i'3x>>Afc£*MZie**, 

(3) 5 ? *>. ^>if>. h;Pl>fc£©Jiflw|»-T?MJ 



7)l*)V7)V$. X-7 Aft i*©**ST;P3 xr7Aft&f5 
[0 14 1] fcisSTTM/S/ 4>*©W«8&Jg 

ttxom&fr *>®m&tz\$*Kfomwi7)i^ -v&it 
&y>&mmLT&3kLft'&, ®mznmmttiz7)i>i 

[oi42] 7)v^;*-v>*mm3-z>mzm^t>nz> 

W«7;P5x£A{fr&4fe£bTa#WKtt. BiJI2(B-la) 
\zm-?Z>mm7)\sS.-VMk&®£lsTMniLtz<b<Dt 

mm<Dmm7)i$-'5&<\:&m*mtf*>ti2>. z\n<b<D 

HJ7;M^7JP3x<i7A, h'Jy^D7;W 

7;^--7Ai4Wi b < . MJ *9-)l7)l^-V2±tf® 
K#£bV>. ±ie©=k5ft*«7;P3x>7Afl^W;Ju 

[0143] 7;p5y*-y->©w«cfflir»6n*«tit 
lt«< ^>-fcf>, h;i/x>. *->u>\ ^y>, ->y 

p^v^+j-x s^p^^x y^;u->^p^>^>^c 
«»s>s:tt±E»«isRfl:**. mmrnffitfcm. mm 

[0 14 4] Sfe*^TfflV^n-5'<>if>^ttCD 

w^7;u3x^A^Mb^#itt, 6 ox:<D^>M>iz 
mmrzA i ^^a i m^mw-xm^ i o %«t, » 

SL<(j;5%OT, #tc»$b<«2%^T-Cfe^>t> 

^few^jfp^bt^ 

[0 14 5] *5BWTffl^6n**T«7;P5x«7A** 
Mk^©^JibT«, TBB— «S (i) T*$ns# 

p >*^^£W«7;P3 x^A^Mb^ti^tf e.n 

So 

[ft 3 5 ] 

*T p 20 ^ 

/"^V -co 

R 20 «M*^Scd^ i~io (D&HtfrmmzTik 

^ ADy>gf, iK*^^** 1 ~ 1 0 ©£Ht*J|l3S 

[0 14 6] mffS-)3SS; ( i ) ^JhS^D/m 
fc*fi7^5Z^A^y^ftil Tfle-ttSt (ii) 



R 20 -B-(OH) 2 •-• (ii) 

ffitti«4"T. - 8 O'C-SiSOSfiT 1 #~ 2 4I$M 

[0 14 7] flME— «5S (ii) TS^n57;W^n 

#p>&. -TV^PhMUtf p>&, n -yne;nHD> 
m> n-X^l^p^. -f V^JU#n>K, n-s\*y 
Jltfuym.* yzu^yfr-fcuym* 7xzi;i/7pa> 

tfP>&. 3,5-tfX (hU7MD/?W 7i^J« 

p>^t**t^tff,n-5. ^ne.o-fT'ti, *^;i,#p 

n-^;i/^P>K. -fV:/3\M*ci>». 3,5-7 
[0 14 8] ^«J:5i^TJ^;^P>®!<i:SJS2-a--5 

■Ri«ow«7 , ;p5=.^Afl;#«»3&«i6if5ns. ^ne»© 

A, MJX^PT^S-^A, MMV^^/^SX 

fAWiL^. c n e. « i a#»T'^ fc « 2 a«±sa 

[0 14 9] ±E©«fc-3& (B-2)*«7;P3-^A*+ 
S/flAfctt. 1 IMiHn?$fc« 2 «EiUba*^&Tffl ^ 

[0 15 0] (B-3) Km. (A) ^TOtt^t 

*mw-cm^znz>m&&mt&®j (a) tKJSLT'f 
xr>*t*^-r?»fb^(B-3) (wt. h 
>mt&®i t^o. ) m&m&&mk&®> <a> 

il>«C<tt>l)tnE^^JSMb^» (A) t«MS-&T-f* 

Sfcfl^fcfc LTH WM¥ 1 -5 0 1 9 5 0 *§&$8, 
#i¥l-5 0 20 3 6W »H¥3-1 7 9 0 0 
5^ii$g, i^||5p3_i 7 9 0 0 6W£m. 4*M¥3- 

2 0 7 7 0 3*t£:^ ^I¥3-2 0 7 7 0 4#&«. 
USP-532110 6^fc£fC|E«£ft;fcJM' XWt. 

<i*ymc&m. ^yi^m^xstDv^y^m 

teftfmtfZtiZ. t£*>lz. ^p# Uteris J: OH* 

[0 15 1] fttttfltCteU MXttLTH BR 

3 (Rtt. KU7Mn^f;H& 

-e**. ) T^sns^b^^tf en, h 

U7MD^D>, MJ7iZMD>, MJ7 (4-7 
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MD7i^W #p>, MJX as-i/X^PXx 
#P>, HJX (4-7J^D^?;i,7irJW # 
P>, HJX (^>^XJ^P7x^;P) #P>. HJ 

x (p-hu;w #px HJX (o-HJ;W #p>. h 
UX (3,5-7/^71^1/) i£u>ts.}itfimit>n 

[0 15 2] -f *>tt^«Jd:UTtt, fct^.«TIB- 

ass; (vi) T3isn*^«*ujs»f en*. 

Ut3 6] 




5£*. R 22 tLTtt, H + , *Mz>7A*ft>, * 
+7-7AAft>. 7> ; EZ9AAft>- 4^X*- 

7 a#^->, -7?nA7f;i'h | JizMft7 1 M 

■6. R 23 ~R 26 «U SWCEJ— T?fcJifcoTtrvrfcJ:t» 

[0153] mmtui'-X-o&tittyiiisTmitmz 

«» K'j7iZMM-7A*ft>, HJ (*3MU 
7iZJW ^;P#^i'7A*^>, HJ (y/^7i 

f})i#—<5&i33 L *ytii£<D=wmj3Jitf-'y& 
tittytzEttmi^nZo mmr y^-VAti^y 

iLT*#Wi:ll h'J^^T> ; e^'7A*^>, 
h'JlW^^f^y. hU7 p Ptf;UT> ; E 

~^hsfs=f-^y, h>)7^)iTy : £~'j&fitty, h 

U (n-y^) 7>^'7AA^>^f©hU7M 
;i/7> : &^ l 7A*ft> ; lf,N-y7f;l-7- l J-7AA 
N.N-ylW-U^^A^WX N, N-2,4, 
6-^>^ ~ "J -7AAft >& if ON, N-77^ 

W-U^AiJftViy ("fV^DWW 7>^ 
z5A*f^X ^^P^^JUTXfcxrTA;*/^:* 

[0 15 4] tflSB*X*-'7A*^^>iLTA#:W(C 
tt» hU7i^*X*-7A*3 : t> > HJ (*3MP 
7iz;H jfrX^X^A^^X HJ (•>7fJl'7i 

—)V) fttt—V&jjttyfs.ZtD hjt u-jp*x* 
-Vi±i3ttyts.zifimit>*iz>. 

[0 15 5] R 22 tLTIl *Mz^AAft>, 7 
^z^AAft^iWJK, 4#fc HJ 7i;;i- 
^j;U#-r7A*^>, N.N-v'^^T'^U^^A^^ 
N, N-yIf;i/7- U — A*^*>*<»* L V». 

[0 15 6] £fc^>tt<t&$><hLT. HITJl^JP 
lIife7 , > ; Ex<7Ai£, N,N-y7JWI'7^ l Jr:7Al. 
y7M;l/7> ; E-'5A*, KU7 I J-MX7*Z'7 
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[0157] h U 7J1/^;P^T > ; E^.^ AJSi LTR 

3L-)V) *^m, MJ (n-Zf^-)l) Ty^-^K^-Vv 
tivym, MJ^TMUT^x^A^h^ 
(p-MJ;W *>7m, h-U7C^7>^:-^AT-h7 
(o-h'JJP) h'J (n-y^;W T^-'JAf 

h'J (n-^;W J^^Af h7 (m,m-y^^-)Vy 
x-;P) Tfc^lji, MJ (n-^JW T^x^A^h^ 
(p-MJ7^ta^f)P7iZJW *^3Si, MJ (n-zf 
yy^—V&Tb? (3,5-vh'J 7)\<jru*^)V 
7xrjK MJ (n-^JW T y^z-'O h,7~ b 

[0 15 8] N.N-^TJl/^hTX'JX^A&tLTftft: 
Wfcfi, it<i:A«N,N-^^5 1 ;i/7'-U-^A7 i h7 (7 
x-;W fcVm* N.N-vX^Jl/T-U-^A^h^ (7 

juTy^-OAmtvxm^mizu. ittxwj a-zf 

□ fJP) 7>^'7Arh7 (^>^7MU7x^ 

[0 1 5 9] $£fC^;t>t!fefc^£LT. hU7xr 
j^;i/^- <7&9- b 7+X K>^7MD7x^W 
#U-K N,N-^^7-r.U-r7Axl^*X (^> 
^7Mn7x^H * U— K 7xDt^Afh7 

K>^7Mo7xZJl.) K hU7i^;W 

JK- | 7A^>5' 7 x-;i/->^ D^>^ yIZJ|/M> 
N,N-yIfJl'7^ l J^^A'<>3'7x^y?P'<>^ 
^x-;i/^, TIBS (vii ) (viii) T'&zn 

Ut37] 

WB^A i I (vn) 



(St* . E t tiX^^a^r^To ) 
Kfc3 8] 

.CF3 





(vno 



[0 16 0] Tttyyit&VQtVTm&miZte. fzt^ii 
"ffOf^y (14) ; t*X [MJ (n-^;W T> : Ex 

■^a) j-r-fcv— k t'x (h'j (n-^;u) ry^— 



T^tfU-K fx (h'J (n-y?;W 7>*:X 
•^A] >7>f3!j#l/- K t'X (h'J (n-^;W T> 
^EX^A] h'T^tfM-K fX (h'J (n-y^;U) T 
y^-trl*.'} rA7PPT*#l'-h, fx (h'J (n- 
ZT7M Ty^-VM ^T*i'DPHr**l'-Kj: 
ifCTX^XZ^ ; h'J {n-Zf^M Ty^—OI*^* 
(h*^/W K^f KhT^tfl—h) a/WPhg^ 
(III), fX (h'J (n-^JW yy^—OA) fx 

(ii i) tezv&mx? yT-*y<DW± zwmi^n 

-So 

[0161] ^)iif^yit^tLxm^mz\t. ret 
x«4-*;wvt#7> (14) / i,3->>*uw\V7-* 

yy (1 3) , 6,9-> s *;UAV*^^> (14) , K5* 

h*7-r K-i-7x-;wi> s^wv^tf^ 

>, K5**A-Y h7-f N-/f^l,3-?**;Vt* 

AJt#7>, 7,8-v#JI/-A*'7>x##^> (13) . 

2.7- v*;i/A*^>T r *#5> (13) , 7>r*MH 
h-7,8-v^^-7,8-> J *;UA*'>>7 i *#7>, h* 

x^a-t F^-f F-ii-^^;p-2,7-5?*;wt«»5**# 

5>> h'J (n-^Jh) T^x^Al-^A'xrt/tfU 
— K h'J (n-^JW T> ; EX'i7Al-73;UA'}'>5 :; * 
#U— K h'J (n-zf^)l) T^x^Al-TJJUA'h*^ 
77#M-K h'J (n-^JP) 7> ; tx^Al-h'J^5 1 

;p->'j;p-i-*;i/A*x*^u— h, h'J (n-^jw t 

>^x^A:/D*-l-#;i/A*h*7^7#h-- K h'J (n- 
Ty^-VAG-tDW^tltfU-b (14) . 
h'J (n-^JW T> ; 6xr7A6-*;i/A*^*#l/-h 

(12) , h'J in-zf^-M Ty^—v&i-tuwyy 

x7J#h— h (13) . h'J (n-^JW T^X^A 

7.8- ^TJJPA'^^^^U—h (12) . h'J (n-Zf^- 
)V) T> ; EX'7A2 ) 9-> f 7j;l//N*^>^#l/-h (1 
2) . h'J (n-^JW 7>tZ'7A^fAA-i'K7-f 
h*-8-*7^-7,9-v#JW\^>7^#W--K h'J (n- 
y^JP) 7 >5**/Vf K-8- 
-7,9-v*;l-;N*'7>7^*#^— K h'J (.n-7^M T 
y^i-VK'Oy^ft)^ h*5"f h*-8- Zf^)\r-7,9-i?fi 

;uA^>^*u-h. h'J in-zf^M ry^-VA 

^7>x^A-f h*7-f h*-8- T'JJl'-7,9-i?*;l//N*^7>7 J 
73*1/- h. h'J ia-Zf^-M 7>*=W!7>f*/N 
-f h*/7-f h*-9-h'J^7 c ;p->'J^-7,8-^7j;l/A'i'>T r 7J 
h, h'J (n-^JU) T>^EXC7A^>^A-f 

<DT-j-y<DiM.; 

[0 16 2] h'J (.n-Zf^M Ty^-VAUX (/J- 
A-f h*7^ F-l,3-v*Jl'AV7-*U— h) =JA*;Ph^ 
tfi (III). h'J (n-^JW T^x^AfX (^>t : 
TVVf K7-f h-7,8- i/^;PA*^>7 :r 73#l/— h) 
% (III), h'J (n-y^Jl/) 7>r^7At'X (^; 



AMK7-f K-7,8- z^tDW^y^iJ^U-h) 3A 
)lbm& (III), h'J (n-y^;W T^^AfX 
(^7>f*A-f K^-T K-7,8- v%)vn^y^ts^v— 
h) -v*r)Vmm. (Ill), MJ (n-^;W TV^ 1 ? 
A t*X Kr^^fr/Vf K5-f H-7,8- i>fi)Vn^>y^fs 

■fcv-v) mm. (no, mj (n-y^;w t>^c 
Afx w>r*A-f h'^-r K-7,8- vt>)vn^y^ 

&mM (III), MJ (n-X*^) T>^^7 
A fX (/tA-f Kv-f K-7,8- v^^P-7,8- V>tl)V 

/WyrJotfu-h) mmm. (in), MJ gk^W 

7>^^AfX (7tA-fF7^K8- v 5 ^^- 
7,8-^*;W\^>^#U— h) i7DA^ (III), h 
U (n-^;W 7>^^Ak'X (MJ^D^y-^A 
-f h*7-f h*-7,8-'v ! *;i/A^>T r ^#^— h) n/WlPh 
(HI), MJX [MJ (rt-^M ry^-^h^ 
fx (^>x*/W K-7- ^;VA*^7>x^^l^- 
h) ^nAlSfi (III), fx [h'J (n-^;W 7>*: 
z:«7A) fx 0>f^/\-i' K^-f K-7- *;pa*i?>t 
tn$U-h) v>#>g£ig (IV) , fx (MJ (n-^5 1 
;W fX »>f*/W K-7- * 

JWXtfl^atfU-h) arWhBMfi (III), fx Ch 
U (n-^;W T^^tfA) fX »>fM-fH7 
-f K-7- *;i/A*^>x*^U—h) ~y J r)Vm.m. (IV) 
£ ©&JS7J 5 > 7 > £#«iS n£ . 
[0 16 3] -sxP#'J{b-&!iJ«, 7-1* iSi, iJX ^ 
>. y;i,v-^A, bS«l<ttMA>&tt«JK?£. a* 
7^-7 A, : &^f>*J;^>^f>*^ 

y^'J^x^, ^t'J/f^. ^^'JTt^ 

yr>K. u>^>^x^>^. y;i/^/^>^X7 i > 

8?, ^>^7*X^>S!, iJ^'J^^A'ty^, U> 
^>;7*X hA*ty»S. y>-7^>^ hA*ty> 
U> ; &U^K37>y'XhA7-^>SS, yfV^t 
U^K^>yx h/\*7-v>8l, U>^U yh^>^f 

Jf»8f|taSf£l am^tztel I afi£©&«, JWfrWfctt, 
U^A, ^MJ-y-A, AU-7A, ^fv^A, -fe>"7 
A, ^'JU'y-A, V^y^A, T^l/y^A, XhD> 
3"-7A, AU^A««h©iS, *itfh'J7i-;H^ 

[0 16 4] ^D#Ufls^»*±tf>f V#iJflS^«t 
LT«, ±!2©^#I©*<DiaiCffie,-r, 2«KU:ffl 
t^-S^i^-r^^. ±s2©<fc5& (B-3)-f^->fk-f^-> 

e>ti-5. 

[0 16 5] *5BMK«*»»*«MI:'&<»*»«tfr* 
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W«IT;P5-^A^Mt:^(B-2) ££0fffl-r&i:, 

*x eo^x;p^-D7xzijw jtfiy— bUEo^^ry 
[oi6 6] sfc, Jteswcffiaa-u:-^ >m-&ffl8*!K 

«, MKS^^^b^ (A) . (B-i)W«&JRfc£- 
(B-2)ti7JP5rvA^y^», *5J;t>:(B-3) 

fls^f* (B) .htfctz, jMIK:«i;T«jrrs«J:-5&ffl 
#: (C) iffflW:ttT«5. 

[0 16 7] (C) Ste 
*5fiMTffllri6ns (C) fi#tt, «J8£fctt*18©<b 

[0 16 8] MfltttiLT, JUMSlKttS i 

0 2 , A 1 2 0 3 , MgO. ZrO, T i 0 2 , B 2 0 3 , C 
aO, ZnO, BaO, Th0 2 &£\ S.rcUZtlZZ 

W7'f h. Si0 2 -MgO, Si0 2 -Al 2 0 3 , S 
i 0 2 -T i 0 2 , S i 0 2 -V 2 0 5 , Si0 2 -Cr 
2 0 3 , S i 0 2 -T i 0 2 -Mg07Sf$rfieffiTS^<h^ 
^ne.CDp%, S i 0 2 &£&/3zrc\ZA 1 2 o 

[0 16 9] &:fe, J:fB*l^®?fb#ltt, '>»©Na 2 C 

0 3 , K 2 C0 3 , CaC0 3 . MgCOj, Na 2 S0 4 , 
Al 2 (S0 4 ) 3 , BaS0 4 , KN0 3 , Mg (NO s ) 
2 , Al (N0 3 ) 3 , Na z O, K 2 0, Li 2 OS^ 

[0170] z.<d£.o te£?i&mtmz. mm&£zf$i 

n-&ffl#:«, «Cgj5« 10~300miti, !fSl<|j;2 0 
~2 0 0 iimt35oT. JtgfflW^ 5 0 ~ 1 0 0 0m 2 
/g. $?£L<ttl 0 0~7 0 0m 2 /g©ieH»Cfe 
0, iM?L^«^0. 3~3. 0 c m 3 /g ©teste 
:tid1iSL^. uCipfififtll i^Sfcj^DTlO 
0-1 0 0 0t, $?£L<«1 5 0~7 0 CC-C^ifigL 

[0171] mmmtwitLTiz. ugc 1 2 , Mg b 

r 2 , MnCl 2 , MnBr 2 ^1^6tl?.. M^ig-fk 
[0 17 2] *5699Tfifti 1/Tffi^6n5«i±tt. ffi 



(35) 



#IW¥l 1-199592 



7>^*>ffl, CdCl 2 i, CdI 2 S^;f©g 
[0 17 3] £©«fc3fc«i±. «i±tt*£l/rtt, #:fr 

ttJHftb£4b£l/Tl2. a-Zr (HAs0 4 ) 2 ■ H 2 
O, a-Zr (HP0 4 ) 2 , a-Z r (KP0 4 ) 2 ' 3 
H 2 CX d-Ti (HP0 4 ) 2 , a-Ti (HAs0 4 ) 
2 • H 2 0, a-Sn (HP0 4 ) 2 • H 2 0, r~Zr 

(HP0 4 ) 2 . r-Ti (HPO4) 2 , r-Ti (NH 
4 P0 4 ) 2 • H 2 Ofc£©*flteJR©»llfliBMfito£** 

wsns. 

[0 17 4] JI©<fc5&fi5±, *5±tt»£fcWH':i->X 
3HSUi*Wb£<»tt. **BEA«n?«j£L&¥fc2 0^> 
ba-ASUKOtmUSm^O. l c c/glik±<D<b 
O^fiK. 0. 3~5cc/gOW«fl:»il/ 

*ffiEEAffi(CJ;0. M¥t2 0-3X 1 0 4 ^">^X 

b a—&glLk<DimjB9tifi 0. lcc/giO/J^t>fc 

[0 17 5] *5BWT?fflV»&n**S±, ffirfcttfcfctt, 

aaa. *^«jsfr£*«*»f&n-&. im© 

^tt*t«0»<B*», MiltfflAl, Fe, Mg 
fc£©»^*>**ffl£tt*££fcJ:oT«H«*tt* 

*s±©«ijfi©^t*fefce.-r. ^s^a, 
[0176] **WT?ffl^6n*< ^-^ftttJittfl;^ 



#)<i:bTtt, TiCl 4 , Z r C 1 4 fc £©HH *>tt*S 

Ti (OR) 4 . Zr (OR) 4 , PO (O 
R) 3. B (OR) 3 fc£©&H7 , ;io*>'F (RttiSMfc 

, CA 1, 3 0 4 (OH) 24 ] 7+ , [Zr 
4 (OH) 14 ] 2+ . [Fe 3 0 (OCOCH3) 6 ] 

[0177] c:ne»©'fk-&ife«*$6TSfc«2aeA±«a 

— : /3>t^^l:, Si (OR) 4 . Al (O 
R) 3, Ge (OR) 4 &£©&«7;i/:3*->r-' (RttR 
flS*JRSfc£) &£*tt#*MSLT»;fca^4ll, S i O 

[0 17 8] *5698T?ffltiSn*«i±. »±flMK -r * 

[0 17 9] Z\n^(Do^. »*bt»b©»4tt±*fctt 

[0 18 0] WttMb^tttUTtt, ttS«il 0-3 0 0 
tfm©teH»C*SWe«!tt^ibtt«K ; p«H#:*#W* 

7*f >. 4-^^;U-l-^>T" >^£ £©ft*IB ; 3Hfo& t 2 ~ 
140a-tU7>f>*±^tLT^il5 (*) 

a-&fr*fctte— ;u^^D'\*-tJ->, x^u->^±fife^ 
tbTMsns (*) *j:trtWE-n6©«riE 

[0 18 1] *»Wfc«**U7'f >S^ffl«««tt. w 
EBftefiMtett (A) . CB-0*»^JR{t^«J» (B-2) 
fi7^5r7A^->^#l, feJ:a:(B-3)<^->{b 

(B) . ^gfClSUTffl^ (C) tmz, SSKjBJIK: 

«PT«s&r*«k-5«:«Me©w«Mb-&«» (d) s^tfc 
[0182] (p) 

*^Bjtciiv>T. (d) *aMfc-&«j«»tt. ^stcjt&i; 

u©«k3)5:Wift^i:LTIl 7;i/ 
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[oi8 3] TJi^-jima^uyx./-)imt^t 
ltb, as. R 31 -oHTg$n5fe®«sn 

ttRSRB^ 1-50 0D/\ny >flsgMt#***S 
Ttt. a , a ' 1-20 ©BMb* 



(X m _„)-M„ 



o — 



*. rswscts i~2o <Dm.it*m&&fzte&imM?8. 

1-2 0O/Nny><fcRflaK*3S7?»S. Xtt*^H 
f, Aay>If, RSRJR^Fft** 1-20 ©«<t** 
£. tt#ft?ft#t 1-20 oa ay >{tRflaK*«T* 
5. m«l — 7©&grC&D, nlJl^n^7T^, 
[0 18 6] Bit. *^il:f5*l'7'f>l^«jSS 

[0 18 7] jfcK. *U7-f >M^mz-D^xnim-t 
z>. *%wiz&2>*u7^>m£ijjmz. ±M<Dmk<D 

(1) (A) t, (B-DftttAMftfttt. (B-2)*«7. 

sitf n^'>a < i & i ioe£» (b> (ktf 

¥fc Tfig^ (B) J t^Oo ) <h*tt.*<Z))lHrt : TS-&gg 

(2) (a) (b) 

[0 18 8] (3) (A) him (B) 

■e-fcttttissK (b) z&M<Dmfrxm&& 

tzmtost&J5&. z\om&. f&ft (b> ra— T?t>a 

(4) f&ft (A) (C) fCffl#Lfc«&&tt\ *5«fc 

(b> *ffit«D)BfFTa^«K:aani-r<5*«. 

(5) (A) t«» (B) £Sffl# (C) \ZiB&Vtz 

M.mzm&&\zmimT2>jj&. 

(6) (A) tlfctt (B) ££ffl# (C) \zm&Vtz 
MXttft-. *5=fctffi£# (B) £ffi§t©]H#T«^ggf~gS 
M-fZJjm. J&» (B) tt. H— TfeUfc-a 

[0 18 9] (7) (B) (C) KfflflpLfctt 

(A) £ffi*©wrc*£S§K:« 



[0 18 4] #;M?>K£L-04. R 32 -COO 

Htasnsfcciwsfflsni. R 32 ttR^n^i~ 
5 o ©RflaK*iS*fcttK*H ; f» i~50 ©ADy> 

-o-H^^wrs'j>s?«> P-OR. p=o^ 

[0 18 5] XW>»*tLm TE-HRaS (IX) 
Ht3 9] 



S - R" 

II 

O 



(DO 



In 



(8) J5&#- (B) £ffl# (C) fcffl#Lfcttaj£a-» 

(A) , (B) *£ES0WrrB6»l3Kba 
-r^Tjfeo IpW, (B) tt, R-T&gfcoT 

(9) (A) (C) KfflKfLfcdfch fccfctffiE 

# (b) (o »caj*bfc«»*tE*©wrpa 

(10) (A) £ffi# (C) Kjfl»Lfc]*#, 

(B) &tm (C) KfflJ*LfcJ*4h (B) 

(B) tt. n— Tt>S£oTHTt>«fcV>. 

[0 19 0] (11) (A) . f&ft (B) . iSjctf* 

mtettma& (d) ttt«<ojiwsT«^«icaaiirt-s* 

ft. 

(12) (B) (D) 

(A) £ffi£©MS#TS^f§tcSi;iirt- 

(13) 0t» (B) (D) (C) KffiKfLifc 

*«trx*R» (a) &&M<oM&-ca&mzmair 

(14) fifcft- (A) £0£& (B) *^»SfcfcSttfcttaj* 

i5<fctf/£# (D) SffifconureS^SKSinrrs 

[0191] (is) (a) t«» (B) 
zttmmift* (b) , (d) 

(16) (A) (B) S:^J6i*fi4$-a-fcMji«fiS; 
«\ 43«t^^ (B) (D) **S^i;j6SEtt* 

(17) fig^ (A) (C) Kil»LifeJ«», 

(B) . *«ktf«» (D) «ffit®MUrTX««tcfHiP 

(18) (A) (C) Cg»Ufc*». *5J:^ 



(37) 
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(B) t&ft (D) &&z>frCtb&M2itfi:&ft*: 
[0 1 9 2] (19) (A) t&tt (B) tl&ft 

(d) &¥ft&m<Dmi¥T°&m2-&rzMmi$.tt : £A'£$§ 

(20) m» (a) (b) (D) z^&mm 

2-&tzfmi&tt. (B) Z&M<DMfrT*m& 

gilc^iuf S^?*o (B) tt, |W|-Tt> 

(21) (A) (B) (D) 

(o izimiyttum^A^snzmfrr^m. 

(22) (A) t.Ot& (B) tlifctf (D) 

(C) fcffi#Ufc«Mto«fl\ *5«fctfftS# (B) £f£S© 

»rea£SKsaiirr*:#8:. (B) 

±SB©ffl# (C) JCfifcfr (A) iSitfjfcfl- (B) *<fflj# 
[0 19 3] *%fl:^5^l'7'f XOi^feTa, 

[0194] mmm&mz&^Tm^znttisvii&Hk 
>, 'v*-y->, ^t p ^>, *95>y, ^ftiy, vfts 

[0195] ±aaoj:3ft*U7-f>a^ffltt*it*ffl»r» 

T. ^l^fXDa^fT 3fc»LT. (A) tt, 

EJt:«aii HPSO, Iti 0 _12 ~i 0 _2: E;k 
ffSKttl 0" 10 ~1 0- 3 ^<h&£J;-5&»Tffl^ 
6*15. *«BJT«, fifcfl- (A) Jt«W!$^ig«T 

[0 19 6] j£#(B-l)tt, fi£#(B-l)£. (A) + 

©S^/SM^ (M) tO^I/Jt [<B-1)/M] **, il 
SO. 0 1-1 0 0 0 0 0. jifiKSO. 05-50 
0 0 0£fc*J:3£«TJIJ»r>&n-5. )5K»(B-2)«. fig 

5m-i)*<nT)i^=-t>i±m.=?-t. foft (a) 4>©®& 

^SHC^ (M) iKDWit t(B-2)/M] i«i 0 
-5 0 0 0 0 0, !iftl/<li2 0-1 0 0 0 0 0 tfc2> 
&5Um-?m**>n2>. fc£#(B-3)tt. fijc5MB-3)<h, j£ 
# (A) 4>©S^B^ (M) t<D*:)lit C(B-3)/ 



M] aSl~10. *!?£L<tel~5<i:&-5<fc3ft 

[0 19 7] (D) tt, l&ft (B) CfcfLT, 

(B-l)©#&, ^)VtiC C (D) /(B-D) a«a*o. 0 1 
~10,#£L<te0. l-St&Si^&aT. 
(B-2) (D) t^(B-2)t©7^SX9A 
flK^tW^I/Jt ( (D) /(B-2)] *«ii#0. 0 0 1- 
2, #£L<«0. 0 0 5~li^=t?ftiT, 
(B-3)©»£, Wt C (D) /(B-3)] **S«0. 0 1 

~io,*f*L<tto. i~5<t&3j;5&aTffl^is 

[0 19 8] Z\<D£otz*]/7s{>&&tim$:m 

>coa-&fis«, as. - 5 o~2 o o 

"C. jff£L<«0~l 7 0"C©fSHT&£„ m-tEEi] 

aS Sffi-1 0 0 k g/cm 2 , ffSKttSffi 
~5 0kg/cm 2 ©MT$»0. mSKfett* ®ft 

^e»ta-&SrRjS*#©S75:-5 2g:J^±lc: 

[0199] #e»n^>^-u^^ >a-&#©#^«tt. a 

(B) ©BVitC^OilU-r^ClifeT^^,, 

[0200] z\<D£?K*\/74 >m-&timiz£K>m& 

Ti>Z\t^X'^^Uy^yhLXit. R«Rf»«l2 
~2 0Oa-tl/7^>, feiAtilf UX T'Ptfl/ 

>, i-7f>, i-^>^>. 3-^5^;i/-i-^>. 
+-tr>, 4-* ^Jkl-^ >•?•>, 3-^^;i/-i-<>^>, 
1-^"5't'>, l-T : -fe>, l-K5 ; ir>, l-f h7rt>, 
i-'\++i-T ? -tr>, 1-^-^^x-feX i-i-fn-fe> ; gtm 

;)Vi$.)V*>. T-v^isZuY^y, 2-^^;n,4,5, 

8-^^37 7-1, 2, 3, 4, 4a, 5, 8, 8a-^"iJ7^t KDt7^1/ 

> ; 

[0201] rctz.& 7?v)im. ^ 

#S7K-f ^ 3 >®!> b*->i7 P [2. 2. l]-5-'\7 P ^>-2 > 3->* 

UJMt^Wk T^lUUfcX^k T^UJI/S?n-^Ptf 
;k T^'J^K-Y y^aKJk T^UJPBfn-T'^k 7 
f JJH*-f V^Jk T;7U;pm tert-^;U, 7£"J 

;u^2-x^^->;k ^^^u;i/^^^;k ^^^u 
;u»x^;k ^^^'J^Kn-yptfJk ^^^uj^-i* 
yyptf;k ^^^u;i«n-^;k ^^^u^-rv 
zfT-Jl&lKDa, $ -^ggfti^;P#>^xxx;U ; B^S? 
f-;k 7nHt>Sk-Jk *^p>^t*x;k 
U>S?k*x;k 7^U>&t:x;k Xt7U>S^ 
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[0 2 0 2] £ bi' t*-JU->^7D^\+-y->» ^X>££: 
U X >fc t* £ ffl V > 3 C £ & T# £ o £ <£> >>X > $/c 
l«Ul>tl/T(l K*Eflt4~3 0 > #$L<« 
4-2 o tritt±orl^^^T5SttX Wtto 
it&yoT'&Zo H#:«K«, y^^x>. -fy^k>, 

4-y^Jl~l,3- ^>^~>*X>, 1,3-^>^> J X>, 1.4- 

\.1-*99&X.>* 1, 4-^ ^-yl 
l,5-^^^vX>, 1,6-^^^^X>, 1,7-:*?^ 
v?x>. ifUr>yMM>, ex;yy;ktfjp* 
>, ->*->i/D^>^->*x> ; 7-^fJl/-l,6-ti'^yl 
>, 4-X^Ux>-8-^5 1 ;i'-l,7-y^-> ! X>. 5,9-v 5 
y^U-1,4, 8-f*hUl> ; 

[0 2 0 3] ^^tC^S^fx;Wk^. ^J^.«X^U 
fl/X o.p-v/^UX^U-X o-X3MkX^U>\ m 

-x^px^x p-x^;i/X5 1 u>^<h*<D ; Ey t>L< 
iZ#V7)V*)ix?-uy ; y h+->x?i'>, ih+-> 
X?ly>, t*x;i^,&#^ t*x;P3S:m#&y?Mk hf 
x;^>>7;UT-fe^— K kKn^yXfl'X o-^P 
□ Xfl/>, p-^DDXfl/>, y?k*x;u^ 
©WffiS^WX^l/>^#: ; *5J:tf3-:7xx;i/;/Pfcf 

[0 2 0 4] *^»r^^^i/7^>S-&fflMi«tt, M 
[0205] *&wizmz>*u7s( ym&mfm 

it, >tMyI>tO«l^:fflU5u 

±tei:|WI«<D^ll^^2~3 0, #£L<te2 
~2 0©itm«*^«»ltettC9a-^U-7w >*^tf 

ts^t&x^ux ^Dtfux i -zfj-y. 1 
-^>x>, i -^\4-t>. 4-y^;p-i-^>5=- 

[0 2 0 6] Sfc*S>'X>tLT{^ fc£*.«l, 3 
-^>?X>, -fV7 P V>. i7PD7 f l^>. 1, 3-y 

^p^-y-^xx i, 3--^>^> ? x>, 4-y^;u 
-1, 3-^>^vX>. 1, 3-'\^-y->?x>, 1, 
3-;t^^x>&<h*©^I)!H^ib!>*4~3 0. $?£L 

<«4~2 oco8&flS)^*^> 7 x>75^if6n^. cne> 



[0 2 0 7] *5£WT°lt. a-tl/7-/>i# 
^SvX 'J X>£#S^£i3r£ £ £ fettl* 

*. ffl^e.n?>#*S> 5 x>Sfett#'Jx>i:L,T{i, 
1, 4-^>^yI>, 1, 5 — 'Vt-I^XX 1, 4 
-^tyl>, 1, 4-*i7^> 5 X>. 1, 5-^ 

^vxx i, 6 -ti?^yx>, i, i-orvzy-x. 
>, x^u^>y;ktf;u*>\ M-)\<j frith^y. 

->^p^>^v?X>. 7-;*3\)U-l, 6-^^yl 
>. 4-X^Ur ; >-8-y5 : -JU- 1, 7-y^vx 
>, 5, 4, 8-T*hUl>f$ 

[0 2 0 8] ^tC, ^$]*Wt£W©«ifc*8sfctH>T 
-HRiS (I) (ID (III) Rtf (IV) -e«$n-s>s^ 

[0209] *«WK«s^*jiMfc'&**«rirr*E 

75/ft7iy -;W6Mb£*. A*«a*S^tT*#o- 

fcorjfr&WFT. «l-4 8BI««M , *i, *fjfc 
[0 2 10] l5LTff6nfcSffif*»ft 

7iyw-f p&eiWLfc& $tm>\u>fy\m. ^ 

th*D77> (THF) ^©Utt^ffi. h;PX>^©^ 

[021 i] ^4&ottKfc«toTta. 7iy + 



(39) 
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uit>T*4. mtf. Ties (D ~ on') <* 
n-enastejwt^* (i) ~ (no »c*frj£0 ©ft-s- 



(I') 



v) (M»&m&*i (iv) tare) <z>it&mzm&& 

[ft 4 0] 



fli tT r4 • • • < in 



B 



( IID 



[0 2 12] £j«L&»BteJRft;#»'l'©&JR 
[0 2 13] 

[fgBJJ©$)m] #389iKJ:D. -tv? 4 >M&mimt. 

T»nS-&fiH4*Wr*. £Slc, ^^tc^^^-l/^ 

(#) a-&#^85!iiT^^o 
[0 2 14] 

^fig*iS«lTf#6nfe^^©«it«, 2 7 0M 
Hz'H-NMR (B*tfGSH-2 7 0f) . FT 
-IR (SHIMAZU FTIR-82 00DI) , 
FD-SM (B**^ SX-10 2AS) , &m 

smmftm mamt - ftmmtm icpm\z&K>ft 

#r. D8§§ : SH I MAZU ICPS-800 0S) , 
R*» **» g*£W*#W K7^Xtt CHNO 

so **ffl^Tft?eLfc. *sis*ss [77] a. 1 
[0215] &Ttz*5£miz&z>m&&m{t&y><Dg s ft 
1 ) 

<B2(4TTK^ (Ll) <D&i$>-&ft\Z&mW8k\s1tl 

0 0ml ©SJ&ggKU a —}-7=?-)l>7 K 3. 22 
g (2 Ommo l ) ^1/^7-: ^3 A£ 5 gil 
^y-;U3 0m 1 £f±jA#-, 0-75/71^-^2. 

1 8 g (2 Ommo 1 ) ©X^/— (2 0ml) 



R 3 



( IV) 



IBS: (Ll) T*3n*stit6»tt<0fl:£*£3. 3g 

OR* 6 7%) t#fco 
Mb 4 1] 




I • • • ( L 1 ) 

-OH 

FD-H»7>W: (M+) 247 

1 H-MR(CDC1 3 ) : 7. 0-8. 2(m, 11H) 8.50(s,lH) 12.64(s, 
1H) 

[0216] <w»&m\L&mi : %d& (A-D ©-&*£> 

*»C7)W>«jil/fcl 0 0ml ©5tl&3§tC±iBT« 
ZtltzlkG® (Ll) 0. 7 4 2 g (3. Ommol) 
t&fcK^X^JUX— T-frl 5 m 1 Srtt^*-, - 7 8t:»c: 
ft^L. «#L-fc. CtlfCn-y5 L ;PU5 : -'7A2. 1ml 
<n-'\*U->»»e. 1. 54N, 3. 3mmo 1 ) £5 

^i&T4R#fflllflM£, HS- 7 8t:(C^aJLTT i C 1 
4 £3. 0ml (^TJ^jg, 0. 5N, 1. 5 0mm 
o 1) SUWrKSttL-fc. Sftlft. <0o< Qt&UWiT 

MffiiS*SL, ffittJL&Btte*Mc$?jrntijtj'>3 Om 

T-;i/«*l*il[{b^^-U>*« (ftbJc5?x^j|/X— r-;p : 
fcMfrffc;*? 1 U>= 1 0 : 1) 3 0mlt«ttU 2 £ 
Cv*U->5 Om 1 aSJI$at£2i±3C:<hf;:< : fc 
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QTfB3£ (A-l) T^2nZ>*U>zJ&<DVi3i<Dl\:£t 
£0. 3 1 g OK* 3 4%) 
[<fc4 2] 




TICI 2 



(A-l) 



FD-K*»*f: (M+) 611 
^-NMUCDC^) : 7. 0-8. 4(m, 24H) 
tc^W : Ti 8.15! (fff-JMt 7.8*0 
[0 2 17] (^fi£#J2) 

<ig&&Kte£r^Tf35$: (B-i) ©^^stefrfcr;!^ 

>S«Lfc 10 0ml ©K^fc-kET»Snfcfl;£*> 
(LI) ; 0. 74 2 g (3. Ommol) <hTHF 1 
5ml -7 SrfCftUU Jt#Lrc. cmtc 

n-^JPU^^A2. Oml (n-^^>^M. 1. 5 
4N, 3. 1 Ommol) £ 5 ft-frttTiffiT U 

($>-=>< o t^iasT#taufe„ asa-?4«nHaa«ft. s 

S-78 < C(C^UTZ rC 1 4 £0. 35g (1. 0 
Ommol) &Ht4\zmaL1t. Witum. t$>o<D£^ 

ilifiSU tflilLfciMyi'DD/^>3 Om 1 TSfc# 

l/>^?g (i?IfJH-fJI' : i£{fc^l/>= 1 0 : 
1) 3 0mltftfU ^5>lC^-y->5 Om 1 T^jf- 

*u>ye<of»*oft;^«i*o. 1 5 g OK* 1 5 %) 

Wfc4 3] 




FD-f«##r: (M+) 655 
l H-NMR(CDCl 3 ) : 7. 0-8. 1 (m, 24H) 
7C^«t: Zr 14.2* (thffffi 13. 995) 

[0 2 18] (£j£0iJ3) 
<EffiTTE5S (L2) flDdl«>3te»lCftSMH<lbfcl 

oomi ©Kfsm:. 2,4— iM-^ji'yx/— ju9. 

18g (3 0. Ommol) **S*W»«f. fiBBfcfclTX 
h P^tT S C t K J; 0 , 2-X h P-4, 6-y-l-^fJI/7i 
/-;i^*2. 12g»5nfc 0K*2 8%) . z\n&& 

f £ d <hT2-7 5 / -4, 6-y-l-^7i 7 — ;|/# 1 . 
8 4gmt>tlfZo OK* 9 8%) 

z.z-vnt>nfc2-T5.;-4,6-i?-t-zf ; ?)i>7^y-)i 

0. 8 1g (3. 6 6mmol) t^>X7^f t F 
0. 3 8g (3. 6mmol) -&fiE0iJ 1 <£>IB{4 

T L 1 £ |SI«CD77 ffi \z =k 0 Kg Bfi»fi©fl;£*TIB 
St (L2) *»0. 5 2gf#^nfco 0K*4 7%) 
Mfc4 4] 

Ph. 



( L2) 




tBu 



FD-«»##t: (M + ) 309 

l H-NMR(CDCl 3 ) : 1.40(s,9H) 1.62(s,9H) 7.3-8.0(m,7 
H) 8.75(s,lH) 12. 10(s,lH) 

[0219] <a»*«fb^*TaEa: (a-2) 

SE&T (L2) £0. 5 0gfflK M«ltF?*OJ 
»TTESCfc*-T»»*JRfl;^* (A-2) S^jsfcLfc. 
; iR*24%) 

Wk4 5] 



( B-l) 



t Bu 




FD-«S^tff: (M+) 735 



tBu 



( A-2) 



1h-i 



H-NMR(CDC1 3 ) : 0.8-2.0(m,36H) 6. 8-7. 8(m, 14H) 8.0 
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(brs, 2H) 
7C^#-#T : 
[0 2 2 0] 



Ti 6.7* mWM 6.5%) 
<-&J*W4) 



<W*£«fl:£*TBE5* (B-2) ©<&j*>Effi?-L2* 
0. 52g (1. 6 2mmo 1 ) fflH. ^/&#J2 tPUt 
©^teTTIBi^ (B-2) t^f»»*fiMb^«* 0 . 4 
3g (0. 5 5mmo 1) MUc. ; HX¥ 

67%) 
Cffc4 6] 




ZrClg 



tBu 



( B-2) 



FD-«»##t: (M + ) 779 

'H-NMR(CDC1 3 ) : 0.7-1. 8(111, 36H) 6. 8-7. 8(m, 14H) 8.0 
(brs, 2H) 

7C**Hff : Zr 11.2* OH-JMll.7%) 
[0 2 2 1] fetiiMS) 

<ffifi^TiB^ (L3) <z>&&>mm\zT)vzi>mw% 

T> MfJW7-7S S1>W-T*/—)V 1 . 0 0 g 
(6. lOmmol) 5-/IfjH-fiH5mll:| 

fi?U *#TF. MJ*^~>'j;i^D'J KO. 6 6g 
(6. lOmmol) ©-/If;H-fiH Oral» 

(L3) flaww«»&nfc. 

Mfc4 7] 

|iMe 3 




NH 



( L3 ) 



FD-3t*##r: (M+) 236 

[0 2 2 2] <W&<&mit&® (C-3) 
7;P=f>««L;fc 10 0ml C0S^8§fC±tBTt#^»tlfc 
(L3) ; 0. 7 1 g (3. Ommo 1 &W) t. 
i?X^;i/X— 5MH 5 m 1 £tt&^ - 7 8*0(^^1 
U fl»Lfc. Z.*MZa-'?WJttJ*2. Oml (n- 
^•tJ-^fig, 1. 54N, 3. lOmmol) $5^ 
JW*TMTU ^CD^l$o< OtO"CST-#iaUfCo 0 
tm *&IB8tHM*, R«-7 8*Ctc?&SlLTVC 1 4 ; 
0 . 2 9 g ( 1 . 5 0 mm o 1 ) ©10ml yl^jPX 

JSSSU WmbfcB#:*->*^np^^>3 Om lTi$fc# 




l^>^Jg (i?x^;i/x-^;p : ^t^^l/>= 1 0 : 
1) 3 0mlTift#U $e>IC\^+)->5 0mlT*^ 

SffittifcS 9 TBS (C-3) 

*M»fi©»**0. 0 8g 0BMS9X) 
Mb4 8] 



( C-3) 



FD-»»##t: (M + ) 592 
^-NHflUCDC^) : 7.0-7.5(m,7H) 
Ttmfttir : V 8. 8* (fl^ffi 8. 6*) 

[0 2 2 3] (-&j£096) 
<8B&^TbBj£ (L4) ©^>2-T = 7-4,6-^-1-^ 
Wiy-Jl'; 1. 8 4g(8. 3mmol)£TH 

F6 0mii;iiU z:ntcp-h;ux>x;^x;i/i7P 

UK; 1 . 6 9 g (8. 7mmo 1 ) CD7Kig$U 5ml 

zmixiLtzo z.<D&ism\zBmi3 u ; 1 . 8 5 g 

(13. 3mmo 1) SrSP*. M«£T 5 P#Rfflg#£f? ^ 

ibss (L4) <Dit&mn. 7 4gmt>ntzo mm 5 

6%) 
Mb4 9] 




( L4) 



tBu 



FD-«»#«t: (M+) 375 

^-NMR^DCls) : 1.01(s,9H) 1.38(s,9H) 2.38(s,3H) 
5.90(s, 1H) 6. 15(s, 1H) 6.62(s,lH) 7. l-7.7(m,4H) 13. 
34(s,lH) 

[0 2 2 4] <W&&mit&ys (A-4) <D^>m&lT 
(L4) ; 0. 5 6 g (1 . 5mmo 1 ) 

m i tiHi^o^^TTiB^ (a-4) K*-r»»&JiMb'& 

«»0. 12g^MUc. (ig&felft* ; iR^ 1 6 %) 
Mb5 0] 
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( A-4) 



tBU 



FV-mmttffi : (M+) 492 

•h-NMROCDC^) : 1.00(s,18H) 1.25(s,18H) 2.35(s,3H) 

6. l-6.7(m,4H) 7. 1-7. 7 On, 8H) 
7C*#W : Ti 9.996 (fH£ffi 9.7%) 

[0 2 2 5] i&tfmi) 
<«gteJPWb^»TBH5* (B-4) (D^fig>iBft^ (L4) 
0. 56g (1. 5 0mmol) i^fflk ^2tR 
^CO^ffiTTffi^ (B-4) K*r*»&«fl:^»0. 2 
0 g*£riSLfc. (Wfilfr* ; »R^2 5 %) 

Mb 5 1 ] 




( B-4) 



tBU 



FD-«»#*f: OT) 535 

1 H-NMR(CDC1 3 ) : l.ll(s,18H) 1.33(s,18H) 2.32(s,3H) 
6. 0-6. 7 On, 4H) 7. 0-7. 8 (m, 8H) 

7t*»Vr: it n.o% mwm n.o%) 

[0 2 2 6] 8 ) 

<BBffi ; ?Tiaa: (L5) ®^>8-75 7 3V'J > 1 . 
Og (6. 9mmo 1) t2,5-y^f ;K>X7^f t 
HI. 3 4 g (10. Ommo 1) SrX^y — ;P2 Om 

gSiC (L5) #1. 6 1 g#5>tlfCo (I0W5 9OX) 
Mb 5 2] 




( L5) 



FD-Sm##f : (M+) 260 

^-NMRttDC^) : 2.10(s,3H) 2.44(s,3H) 6.5-7.8(m,9 
H) 8.56(s, 1H) 



[0 2 2 7] <m&&m{t&WTmjZ (D-5) <D&I&> 
2E#(C7Jl^>«&L£: 10 0ml ©SJKgHc^S^tn 
AMl/hO. 47g (3. 6mmol) <hTH F 15ml 
^UT. ft&m (L5) 1. OOg (3. 8 
mmo 1 ) ©THF 10ml ^£^int*5£fti£a*BT 

^vymmmviv. ^^CA*it>5 0mimt 
&. ffi&mmz-tizztiz&vTitt (d-5) x-^ti 
z^teom^z* i . i o g OR* 7 8 %) %tz. 

Mb5 3] 




(D-5) 



FD-St*##f: (M+) 390 



7C^*t: Co 15.0% (ffgffi 15.1%) 
[0 2 2 8] &Kl#»WKtta«^ffi0§«6«*jS 

(sus^j i ) ftftiz&mmmvrzf*i®m soomi®^ 

^it-^W ^{C h;i/X>2 5 Om 1 ^gAL, 

;U7;i/5/^+l->SrT;P = -^AIS^^Tl. 2 55 

4&CA-DSO. 0 0 5*U*;MinA.a'&*BM&Lfc. * 
JECDX^l/>^X^HmT> 2 5 < CT3 0 #RS]KJft2-t»: 

#'JlfU> (PE) 5:0. 0 3 gf fc„ S^fg 
t£«l 2g/mmol-Ti-hrT&D. f W^Ulf L^>® 
@PBtt* [77] «7. 5dl/gT*9it. 

[0229] mmm 2 ) 1 1 ra*©*#T. <t 

£4&<B-1)*0. 0 0 5mmolJnAfi££rM£iLj'c. ffrjE 
CDXfl/>^XgIgT, 2 5 £ CT3 0«fflKJ6S1£;fc 

U> (PE) £0. 1 1 g»&. a^i&tttt4 4g/mmol 
-Zr-hrT&O, »6nfc#UX^U>©«IB«ifl[ [tj] 
■it 9. 0 d l /gT»ot. 

[0230] (*6£#j 3 ) siig^j 1 l ra«©*frT. {t 

£®KA-2)£0. 0 0 5mmolSPAa^?rW^Lfe. ^ffi 
Oxfl/>^xg:iET, 2 5tT3 O^Rfl/xJfc^irfc 

lx> (PE) SO. 0 8gf#fe. a^Stttt3 2g/mmol 
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-Ti-hrTra&D* mzntztfV ttUXDWBtBX. [jj] 
«9. 1 d 1 /gTliofc, 

[0231] Gutsa 4 ) mmm i £ra«©*#T, -ft 

£#KB-2)£0. 0 0 5imoIiin*.«£*B«&l/;fc. flfffi 
©X5F^>;tfXi?ffl§rF» 2 5t:T'3 0^JK^^-&^ 

l/> (PE) £0. lOgit. fi-&ffifcfett4 Og/mmol 
-Zr-hrT&D. nzntctfV X^U>(D@IS*fiS [t?] 
«3. 3 d 1 /gT&-pfc„ 
[0 2 3 2] (^JjS^J 5 ) ^IC^^B^ Lfcrt^K 5 

0 0ml <T>U "yTMX— V Z V—Zf\Z h^X> 2 5 0m 

1 £SAU ^ffi*J;^ffl^x^l/> 100U7 MP 
/hrTfifrfP *:<D&. h U -f V^JPT;P5X^ 
A (TIBA) £0. 2 5mmol. 3lt*St#ft£#l(C 
-3)5 0. 0 0 5mmol, hU7xZMJKr>5A 
fh?+X K>^7MD7i-iM TtfU—h- (Tr 
B) £0. 006 mm o 1 iP^fi^-^M^Lfc. fgffi© 
X^l/>^X#H^T> 2 5^Tlf$f!fl,KJ&£ltfd£, 

ffi^Lfc^, #'JX^U> (PE) £0. 03g# 
fc. M^Sttttl 2g/mmol-V-hrT*&0, 
[t?] «5. 0dl/gT&o7c. 

[0233] (^mm 6 ) mss^ i tmm<D&ftT. ft 

•&!$l(A-4)£0. 0 0 5mmolJPx.a^-$r^LfCo 
Oxf|/>^X#IgT- 2 5t;T6 O^lKJfc^-fct-fc 

l/> (PE) £0. 6 2gf#7c„ m^mmtl 2 4g/mm 
ol-Ti-hrT'&O. t#e»tlfc^U X^I/>©Hfg*fi^ 
[t?] «1 8. 3d l/gT$of;. 



[0234] mmm 7 ) 5 1 mm<D^r. ft 

^(A-4)£0. 0 0 5nmiolJPxa-&^W^Lfc„ ^ffi 
ffllfl'^XfBIT, 2 5tT3 0#p B 1KJ££t!:7£ 

L-> (PE) £0. 25g#L S^Stt«l 0 Og/miD 
ol-Ti-hrT&D, ft-btlfc/tfU X3=- k XAffiESttS 
[7?] «8. 3d 1 /gTj&^it. 

[0235] (hue^j 8 ) mmm 1 ti^«o*#T. ft 

£^(A-4)£0. 0 0 SmmolJP^a^^^bfc. 
©X5"U>^X#ffl^iT. 2 5tT3 O^fflSJS^-frfc 

l/> (PE) ^0. 0 3g%tz. a-&Stt«l 2g/mmol 
-Zr-hrT&O. mzntztfV ^UXDmm^S. [77] 
tt7. 6 d 1 /gT&oifc. 

[0236] (use^j 9 ) jzMz&mwm Ltzm^m 5 

0 0ml©^f7X^— hi7U~^(Ch;PX>2 5 0m 

1 5SAU ^ffl*3=t^ffl$rX^l/> 1 0 0 U -y 
/hr Tga^P^-fr^:. h IX 7 7fJ^^S^9 
A (TIBA) £0. 2 5mmol. 3l^i*ft^»(C 
-3)5:0. 0 0 5mmo 1 ^P^a^S-M^Uc. ^JEE 
OIfl/>^#igT. 2 5tT3 OftmKfoZHrz 

)i?—T?mmistz<, #uv— *8 ccfcxi op# 

W«EEtt«Lfc», #Ulfl/> (PE) 50. 0 3g 
a-&?Sttttl 2g/mmol-Co-hrT^D, #e>nfc# 
Ux^-UXOfiBBttae [77] «3. Id 1/gTfeo 

[ISiS<Z>fllfJ|i&tt9i] 

[0 1 ] *fm\z%**v7 * >m&mtm<z>mwzm. 
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